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ft7KiiiS£3iU frffa^ft^Mi*^ -CH 2 -M(C-CH 3 (DCH 2 {i^;i/ 

- O -X«- S -X*W.£&X £*iT vnT%£ < , = C 
H 2 l$ = OX.it= ST'M£#|x.£*lT^T : fe>£ <, t £ - C H 2 - CD C - H, - 
CH 3 fflC-H, >CH-©C-H, =CH-(0C-HMt>*{C = CH 2 ©C-H 

N XttC — > TfftlijSlx. £>tlTV'*T : fe;J:<, R 1 R 2 

&I^LT#;ftffc©2ffi©S£:gLTt>£^ 0 ) 
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*;imT*w.mzftt~w:mw:7ji*r-}\sm. mfcm&eiei±<DW&<D3b&*/9 u7 
)v*)vmT*nmt*ftfrig:m*K7ji*r-jim. t&mm&7&>±<Dmm<D*^i/9u 
7Ji*fr&'eni&ztifc&mft7fr*-jim* mBtnk&8&>±<Dmm<D&&*/* 
u7}\s*)\smT*wmt<nfcftWiVi7ji3r-jim. m.fitmm8M±<Dmm<D&^i/ 
v n 7 ji*c)imvmm2nt=.$-mw;7 ji* v*.-;im, mmmm. 9 &>±G>mm<D 
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ffimmitykmrntp. -cH 2 -^ji/#3i, xjvft-jvs. -o-xiz- 

JWDMm-hmAZft. -CH 3 0-CH 2 -^^M-M, -o-xit- s- 

^*-<!r h><DmmtfmA2tl£Z.}lZMVfcls, -CH 2 -<DC-H^NIC 

= CH-<Z)C-H#WC^;b£i;, = N-£&U, MC-CHgOC-HW 
IZ^frZH, -NH 2 ^#A$tl, =CH 2 (DC-H^NlC^t)-2>i:, =NHt 
-CH 3< -CH 2 -, =CH-, =CHX(i>CH-fflC-H^ 

c-/\utf>xmgMz-bftz>£., mmmm±^/\ujf ym^- zmm-tz^n iz 
nmmm. ^mmmm^<Dmmn&z>o mm^mm^. ch 2 ttmzc-H 

ffofctfe. 3&feS»KlR±lCCH 2 XttC-H*«3S#-rs|gilCl±, Jg(C«£&;l 
tf&^tiT^J:^,, JglCli, t&ffi©fi£SI;*.lCj: »J, -CH 2 -CH 3 ©-CO 

-o-h ; jjjvtfymmm.^o^&tezibteznzo 
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, ^nn°;i/S, ^fy^n^i/S, l -^f;i/^n tf;i/^. 

jv^^jvm. tmxz^jim. -urn. 1, i-*?^^xf^s 

, 1, 2, 6 -s^^'sy^/i/is, 3, i-v** 

7- 2 -x^i/^ s/;i/S&<Jf> i/^n7;i/^i/7;^Mi:bTtt 

D [2. 2. 2] T^V>^;b«^H^^lf ^tl-5c £aMKXfcj:# 

g(t©7;^-;i/ItLTH #9^.tftr— 7'JM, ^n^;i/S (2-^ 
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, 4-7i-;i/7i-;i/i, Q -yy bV jvm. ^f;i/7i-^S, V*m*-7 

5. Ty^^^i^bTS, MxJi^>^Vi/S> l 2--*- 
7^;b^^-;i/S> 7i^fM (2-7xui/ifji/i) , l -7x-;bxf;b 
36. 7x^;i/7 1 a tf;i/di, ^x^i;i/^^;i/S> ^in;!/^:/^;^, 7x-jbA 
3rS//i/3S, t^Ji^yi/frm. ^f;i/7x*f;H, 

f;i/7x*fM, N'J^fM^i/Vl/S, 5?ifM>S? 
^;bx^u;i/^ x^;i/x^u;b^, s?*^/i/;*^y;i/£, 3 - y^—ii- 2 - 

[0 0 15] 

?\u>fy, &mm ^simtsjgat, ^9R*aiRSft, ^gstaaist 

— ; x-^;i4t5i<Z>* h=^>*^;i/», ;* h 3f */x^;i/£, xh3fS> 
x^;b«, ;* hdri/^Dtf;i/^, T/hdrS/X^;!/*, lf^r>>l^i/lf 
, ^h^J/7i-M, V* — 7x;^>>^f;bS;f^x- 

2-7^;if;H, 2 -y ^ y -^n fcf;i/3S, 3 -y % ; ~fu 
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2, 3 — ^ J zfU fc?;i/3£, 2-T J -^^jvm. 3 -T ^ J -f^jim. 4- 

7^;^f;n, 2, 3 -vy j Jim, 2, 4 -*?Y urn, 3, 
4-t?T^y^;i/«, 2, 3, 4-hU7^;yf;H, *^;i/7^ y 

a, vrn-n/Y ^ j i^f-jim. *^jiy ^ j ^jim. ^u\£)iy ^ j *^-jim 
, u^y^jiYs. j *i-jim. y ^ j ~? i-jbi, 97^;7i-;i/i, r 
^ ;^f;i/7i-;i/i ; ismm&MMto'r V^m Fn7 7-;H, f h7kKD 

sS«5lS3HHR<z> t° n y ^f^^yjM, a- 3p •»*- i/ u *yvy u ;i/ 
n°u^;i/fi. try^^— try tr^-;^ -rh^- 

*;>;;H, -yv^p; 'j;i/S, tr y ; YJi^-jiffi&<D 2 - 

tFn^pi/xfM, 2 - \l Kn^r^yn t?;i/g. 3 - 1: Fa 3f i/7°n \£ Jim. 
2, 3-i/'tFn^ri'7'n^i/S, 2 - 1: 3-fcKa*i/^ 
^^/3S, 4-tKD^>>7*f;H> 2, 3-j;tFn^<>7*f;H, 2, 4-^ 
bKn^i/T'fM, 3, 4 -vm Kn^r2/^;i/S, 2, 3, 4-h'jtKa 

f;b7i-M, \l Kn*j/xf;b7i^S ; ^-^Sfiitf) 2 h 

x^;i/^, 2-*ji%7h7u¥jim. 3 - tjijj^b-Ju^jim. 2, 3-^; 

^;i/*-7°h^"Dtf;i/S, 2-^;i/*7 1 h7"f;va, 3 N^^S, 4 

^;i/*7°h7xx;H ; ;\n^f >ffc£Hfc2K3Sa£T?S>* 2 
-?nnx^;bgg> 2 n n^n tf;HS> 3 a □ -?u \£)im> 2-Vuu 
•f^-jim, 3-^nn^;i/S, 4-^nn7"f;H. 7;i/tn7i-;i/S, ? 
nn^^x;!/^ T/a^^zn-^gg, i?7MD7i-ji/|, i?7an7ix;i/ 
gS, t/^n^^ai— ^Da7Mn7i-ji/a, h'j7Mn7i-;H 
, h'j^DD7xn;i/i, 7Mn^f;i/7x-;i/i, MJ7;wn^f ;i/7x 

tr^ae, 3 -7^ y - 2 - \l Kn#S/7*n tf;i/^, 2-7^;-3-tFa^i/ 

3- 75;-2-tFD^i/7"f;bi, 2-7^-4-tFn^i/ 

4- 75;-2-tFn^i/7*fM, 3-7^;-4-t Fn^i/ 
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4-7^;-3-tKD^ri/^;i/l, 2, 4 - ^ y - 3 - fc K 
n*ri/7?-Jim. 3-TS.J-2, 4-i/HPu*i/7^;vm. 2, 3-S?75 

;-4-tKn^ri/^;i/S, 4-7^-2, 3 -s?bi Ka3p$/:/^-;i/«, 3 
, 4-^7^;-2-nFD^i/^f;H, 2-7^ 3, 4-^t:Kn^ri/ 

ilt*>5 7;i/tat: Fn^i/7i-M, ?nnt: Kn^p2/7 3in;i/^ ; 
JJ< >*ifi © * jJ? 2/ 7 i ^ E ttm \~f <b ti £ o 
[0 0 16] 

Mta^ (i) T^3*i&$/7y n ku >ii urn m^t. 7>fn-h'M 

NU;b (2 -t Kn^rS/- 2 - (3 -?3lJ *c*s? jl—JV) 7th-hUJl/) , 
4-^f;i/7>fD-h'J^ (2-tFn^ri/-2- ( p - h U 712 h— h 

u;b) , 2 -^nnv^fD- h U;u (2- (2-^nn7ii/i/) - 2 - n K 

n=3f */7"fe h— h U , 3-^Qnv>fD-h'J;i/ (2- (3-^DD7i 

— - 2 -n Kn^>>7ir h- h U;b) , 4-^DD7>fn-h'j;b (2- 
(4-?nn7i-;b) - 2 - n Kn =sps>7-fe b — b U ;b) , 3--bnv>f 
n-h'j;i/ (2-tKnipS/-2- (3 -—buy 7th-hU^) . 
3, 4 l/>^^7>fn- h U;i/ ( 2 - t: Kn^rS/- 2 - (3, 4- 

fn-hu;i/ (2-n Kn^ps/- 2 - (2, 3 u 7 in 7 

th^h'j;i/) , 2-^>s;>-2-fcKDdfi/7-feh-h'J;K 2- (2-7 
U;b) - 2 - 1: Kn^r^/7-fe h y 2-7'J -jv- 2 - n Kn* S/7-fe 
h-h'J;i/; 2-kKn*S/-2-^^^7th-b'J^, 2-tFD^ri/-2 

-^n t°;i/7-fe h-h'j;k 2-t Kn^i/-2-^VT , n tf;i/7ir h— h U ;b 

, 2-yf;i/-2-tKn^rJ/7tMh'JJK 2-J/^DA^r^l/-2-bF 
□ ^2/7-fe h — h U;i/fffl2-7;i/^;i/- 2 -fc Kd3p^7-fe h-h'J;i/; 2 - 
2 - t: KD3f S/- 2 -^^-;i/7-fe h- h U ;i/> 2 -7^)],- 2-tKD 
=ap y- 2 - ^^;i/7-fe h-hu ;k 2-tKn^Fi/ - 2-y°u^;i 
7-fe h- h U;b, 2 -t Kn^rS/- 2 ->f y 7*Q fcT;i/- 2 -*^;i/7-fe b—bV 
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S/-2-^^;b-2- (2-^^;b^ntr;i/) 7th-N';;K 2-fcKn**/ 
-2-^^;i/-2- (3-^^;b^;i/) r-fe N— h u;i/^© 2, 2-^r;b^r 
;i/-2-t Kn^i/7th^h'j;b; 2-fc Kndpi/-2-^f ;i/-2- (2- 
^n^z;i/) 7th-h'JM 2- (3 - 2 -k Fn3f 2 

*Ji/T-te h—h V/\/t$<D 2 2 -7;i/^-;i/- 2 - 1 Fn3r£/7iz h 

-h'Jji/; 2- (3 n n^"D tr;i/) - 2 - k Fn^i/ - 2 - jif ;i/7t H- 
h>j;i/f®2-7;b^;i/-2- (;\n7;^;i/) -2-tKn^>>7th-F'j 
;i/ ; 2- (1- (T;i/3dps/^j;i/^n;i/T^ J ) - 2-*/9ws*e*/jux.m) 
-2-tKn*i/7th-hU^©2- (1- (M7^;) T;i/^p;i/) -2 

; 2-tFD^>> - 2 - IfAD-f b — h 'J © 2 - 7i/;i/- 2-tFa 

[0 0 17] 

*»wtcfflv^s^?Stt2/ry t fu (s) (r) -flc<z>v*-r*i 
h y v&mumzi/yyjtrjvj] y &tfugu-c#e>*i*s/7 7 1 ku 

Sff-T**i56, *f^f s*;bsj?— ^fb^4fejc, ffii&^&ttffiStiS (s) -tFn 
dr^/n h U;i/U 7--^\ (R) - t Fn dp i/- h U ;i/ U 7-^©»tS<Z>#ftT 
lC^7>fb?Kiii£^5irtf#nt-£#i& (fill Synthesis, July 1990, 575-578 
; Tetrahedron Letters, 32, 2605-2608 (1991) ; #HgHg 6 3 - 2 1 9 3 8 8f 
; #I5¥5 -317065#; *f#|»¥ 9 - 2 2 7 4 8 8 , ^-fe^flKCDS/ 

7;t FU >«^;b&ft3*«K:£-J*l,fctfL rti^i: LT@Piilc£ 
AD^K^i-S^^ (MiLtf. nmm6 2 - 6 5 6 8 8^«) % *f/^i-S^;i/^ 
-Mt&m\z. (S) -H Kn^J/- h U;i/U 7-if, (R) -tKQ*S/-h 
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tlfe^CD^TlCt/rXfcTK^Sr^^iDt-S^'^ WO 9 8/3 0 

7 11, M¥9 - 2 2 7 4 8 8 #^fg) {Cj: »JiIf§ri:^T^§. 
[0 0 18] 

m- * L < if <b ti S c 

[0019] 

^ttSjWST-r*. «SBfc©ffiM*tt, tt^fSttS'T/t: KU >fc*f UT, 1. 5 
[0 0 2 0] 

, 4 0-8 OTCTf&SdiljW* L<, 4 5 — 7 0°CT^-5Zli:^J|{C^^ LVx 
[0 0 2 1 ] 

ft^ffi^T / fcl KU >lC*fLT, 7~5 O^iTf&S* fc#«F* 10- 

4 o fc^HJcSF* ov*. 

[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4] 

1 0 Oml 77^3cfJ(C (R) - 2-^DD7>fO-h'j;i/25. 2g (0 

. 1 5 0 m o 1 ) &t>* 3 5 46. 9 g (HC1 0. 450mol) £ ft 

*i5gt^l>fc. ^e>bT#?>tife. (R 
Sfe^LfgfilS-ti:, (R) -2-^DD7>f;i/i2 6. 5g5:#fc. (R) -2 

-^Dn7>f;i/ifflM(iHPLCt'9 9. o 3fc^M^ii9 7.o 

% (e.e.) T*&o£o ( R) - 2'- * n n v>7=;b|ft©JKs|SH: 9 4 % 

[0 0 2 5] 
(Hl«J 2-3 &t>*i£»J 1 ~ 2 ) 

T (R) -2-^DD7>f;bi&lllfe. 

tl5 0t:, 801C, 5 0°C, 1 0 0TCM5 0TCtSofc o 
[0 0 2 6] 
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5(TC 15h 


98 


99.0 


97.0 


94 


mm2 


35!^ (3.0) 
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8(TC 3h 
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9a 5 
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87 


$mm3 


35*&&(6.0) 


M lh 
5(TC 12b 
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99.3 


98.0 


94 
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35X^(3.0) 


m& m 

lOOT, 2h 
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59.5 


70 


mm2 


3SS&^ (20) 
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5(TC 12h 
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9a 0 
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68 



(R) - 2 -^ooy>t;H 
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